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conriANDS 



(Typing CTRL-ALT at any time causes control to be passed immediately to 
the basic caiiiiiiand loop, terminating wliatever other command happens to be 

progi-GSS at the time.) 

u (nr i te nor Id) 

FDRM: w [<f i le._name>] 

Writes the current state of the model to the disk file specified. If none^^ 
is specified, urite is to the file most recently specified in either a "w" 
or "r" command, or to WORLD. NEU in case no file has ever been mentioned. 
The current state of the model is unaffected. Normally, a "w" command 
should be issued at the end of a session. to record the current state, 

r (read world) 

FORh: r [<f i le_name>] 

Similar to the "u" command. Reads the file into memory as the current 
state of the model, destroying the existing state. An "r" command must be 
issued at the beginning of each session before anything else. The file 
read i s unaffected. 

e (end session) 

Terminates the HIND program without preserving the current state of the 
world. Closes any output recording file (see "out", "fout"). 

we (write world and end session) 
FORM: we [<f i le_name>] 
Fquivalent tg a "w" command followed by an "e" command, 

I (looku|:) dictionary word) : 

FORM: I <word> ■ . 

Not a very useful command, but it tells you whether a word exists m the 

dictionary. 

i ( 1 nser t a d i ct i onary word) 
FGRf'l: i <word> 

Also not a very useful command. Enters the word in the dictionary if it 
isn't alroady there. Creates a null association block for the word. 

a (form associations with a word) 
FORM: a {<word> j <graphjiumber>] 

whore <qraph„number>= ##<digits> 
Creates a dictionary entry and null association block for the word if 
none exist. Enters "associate" mode which can be exited by typing ALT at the start of th 

e I i ne. . , i • ■_ ^ l. 

In as:^;oniate mode, associations to other words or graphs may be established by 
tiipinq <association_type> (<word> | <graph_number>} for each association. Entries in the 
dictionary (for words only) and association blocks are created for associated items when 
they are not already present. See the appendix for association types. 
A^■.^^ncia^ ions may be deleted in associate mode by typing the association 
type and word or graph number of the association to be deleted, terminating the line wit 

1-1 " 

an ALT. 
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civ (display the dictionary over specified range) 
FORfl: dv [<uord> [<word>]3 
Lists the dictionai-y over the specified range. 

dva (display the dictionary, with associations, over specified range) 
f-0Rf1: dva [<i-jord> [<word>] ] 

Similar to the "dv" coiniiiand, except that the association block for each 
word is also displayed. 

rw (remove a word from the model) 
FORM: rw <word> 

Deletes the dictionary entry and association block for a word if 
possible. The action is "impossible" if the word is referenced in a 
graph or node. 

da (display association block for a word) 
FORM: da <word> 
Displays all associations for a word. 

q (bui I d a qraph) 
FORh: g 
Enters graph-building sub-command mode, which can be prematurely exited 
at any time by CTRL-ALT with no ill effects. Graph-mode consists of two 
parts: token naming and link building. In token naming, the tokens of the 
graph are merely listed, as many to the line as possible. Transition to 
link building mode is made by typing ALT. At that time the system names 
the tokens by letters of the alphabet. These letters are used in link 
building mode to reference the tokens. A link is built by the format 
<token_l etter> <link> [< I inkjnodi f ier>] <token_letter> 
one link per line. The graph is completed and "fixed" into memory by 
typing ALT in link building mode. This exits to the outer command loop. 
See. the appendix for links and link modifiers. 

dg (display graphs) 

FORM: dg <graphjiumber_.range> | dg <token-list> 

where <graph_number_range>= <graph_number> [<graph_number>] 

and <token_l i st>= <word> ... <word> 

and <graph_number>= ##<digits> 
In the first form, graphs are listed over a specified range. Graph 
numbers are "floating", and are not guaranteed to remain the same as 
the model is changed. In the second form, graphs are displayed by 
their contents: all graphs which reference all tokens of the token list 
are displayed. 

dga (display graphs and their association blocks) 
FGf^M: dga (same as "dg" command) 
Similar to the "dg" command, except that the association block of each 

grapli is also displayed. 

rg (remove a graphi from the model) 
FORM: rg <graf:jh_number> 

Deletes the specified graph from the system if possible. The operation 
is " imt:)Ossible" when the graph is referenced by another graph or by a 
node. Note that the removal of a graph can alter the "floating" reference 
number- s of other graphs. 
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G (display liiof.lel statistics) 

rnnnri: n 

DisplayG vital statistics of the model such as sizes of iDemory areas. 

'.lut (spucify an output listing file) 
FOFifl: out <f i I ejiaiiie> 

Sets tl-)e name of an output listing file. If another listing file is already open, 
it is closed first. The listing file simply provides a means of 
creating a hard copy of the model's output responses to commands. 
ResiKinses from a command are recorded on this file only when the 
command is immediately preceeded by the character "!". The "out" 
command need never be issued before using "!". In this case, output 
is recorded on the file WORLD. LST. 

fout (finish output listing file) 
FORM: fout 

The current output listing file is closed. The name of the file 

remains set, however, so that any subsequent uses of "!" before another "out" would 
re-write the file, "fout" is implicitly called by the "e" and "we" 
commands before the model terminates. 

Data area format. 

+ _-. f-._„ ). 1. ^ + ^ ^^<.Q,pp 

i dictionary | 

-I \~'-" I ■•■- "-+ 1- + + <-<-<~Q.D 

I dl ct i onary overt I ow | 

-I + ..[.__. + + ^ ^ <_<_^Q,Q 

I graph pointer table | 

■I-"-- +■"- --i-"- -+ — ~~+ 4- + <-<-^Q, N 

[ . node pointer table | 

+ + )_ , ,. + + f-(-f-Q.I1 

I word, graph, node memory area | ' - 

+ ^ + + + ^ ^ f-<-<-Q.S 

I stack area | *-<-*-Q,SC,Q.SL 

<-<-<-Q.F 

Dictionary. 

2 words are allocated to each dictionary word. Their format is 

.i + 1.^ , J. ^ __^ 

I xc chl DC ch2 DC ch3 dc ch4 dc ch5 d\ 

I xc cl'iG DC ch7 Dxxxc pointer d| 
..| f. , + ,. ^__ — ^ 

The pointer points to the first overflow word for the entry if any 
exists, or to the first word of the word's association block in the 
memory area otherwise. The first pair of words of the dictionary area 

are nu I I dummy words. 
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Diet i onarij over f I ow area. 



As many overfioij i^jords as are needed for an entry are present. All 
but the last have their first bit set. The first overflow word is 
pointed to by the primary dictionary entry, and the pointer in the 
last word of the overflow points to the first word of the word's 
association block in the memory area. 

.|..„ ^ ,. ^ ^ ^ ^ 

I ac ch DC ch dc ch dc ch dc ch d| 

•I 4 1. ^ ^ 1. ^ 

a--l if not last ovif word, if last 



■a|:)h r'O Intel- table. 



nVi 6 table provides a way of referencing graphs in memory by their 
"floating" ordinal at any given time. The first word of this area is 
"^'^" i^f^' '^N ones, and serves only as a boundary word. Words in this 

'■■iroa liave tl'io format: 

H f- 1 1 + ^ ^ 

I flxxxxxxxxxxxxxxxxxc pointer d| 

iihere |:iolnter points to the graph block first word. 



Node table. 



The node table is of the same form as the graph table, except that 
pointer points to the first word of its node. 



Uorcl, graph, node memory area. 



This area is the heart of the system. It contains three types of 
structural units which can be interspersed within the area in any 
order. The three unit types are the ASSOCIATION BLOCK for a word, the 
GRAPH BLOCK and the NODE BLOCK. The format of an ASSOCIATION BLOCK 



-I 1 ^ „.|. .| _! ^ 

|c T.ABLKdc L.DICTdc diet, pointer d\ 
.i f._... 1 1__ ,. ^„ ^ 

|c T.NULLdc L.STAKdc stack ptr or d| 

-I 4 1. _|__,^ 4. 4. ^ 

|c T.NULLdc l-typei->c link pointer d\ 
+ 4. (. ,. 4. ^ ^ 

I (etc.) I 
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+ + 4 ^ 1. ^ ^ 

The format of a GRAF-''H BLOCK is: 

+ 4- 4. 4. + ^ ^ 

|c T.GRPHdc g-len dc g~table pointerD| Q 

4. + .___„„4, 1. 4. 4. 4. 

|c T.NULLdc L.STAKdc stack ptr or d\ 

4- 4. 4. ^ ,. 4. 4. 

i I 

I graph body | 

i I 

4. 4. 1. _4 4 .4. ^ 

|c -(distance from here to Q) d| 

.f 4. 4. 4. 4. 4. ^ 

|c T.NULLdc i~type:>c link pointer d\ 

■f- 4-. ^-4 1- 4. — 4. 4. 

I (etc.) I 
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The region below the graph body corresponds to the association block 
for the graph, and need not be present if no associations exist. A 
graph body i-iord has the format: 

-I f-" I- + + + + 

|0acb:>c t 3C I dc token ptr or d| 
.|. 4 1 4 4 4. 4. 

uhere a ex i stent i a I I y quantifies the token if it is set 

I:) is the variable number of the token, or if it is a 'constant 
t is the CD link type of the inter-graph link, I 
I is the inter graph CD link pointer 

If the token pointer field is zero, the graph body word is a 
continuation of the last token (last graph body word whose token 
pointer field is non-zero. All links are two-way, with the convention 
that tliG reverse link type is the forward link type + 100 octal. 

The format of a NODE BLOCK is: 



|c I.NODEdc n-ty|:ie:>c node table ptr d| 
4 1. 1 4. 4. 4.„ 4. 

|c T.NULLdc L,.STAKdc stack ptr or d 

I ai'itecodents 

I 1 h h + + 

I consequents 

I 

4 1 4 ^ 4. .4. 4. 
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iJhere n-type is the type of the node, and is either ANDNOD or ORNGD, 
Antecedents and consequents have the following form: 

-I ^ ^ 1_ ^ _^ ^ 

|c- tyjje DC cert dc constituent ptrDJ 
+ + 4 + ^ _^_ ^ 

|lc sIdc s2dc s3dc s43c s5dc sGdc s7d| 

I (etc.) I 

+ 1- 1. ^_ (. ^ _.,. 

uhere type is either L.ANTE or L.CONS, 

cert is thie level of certainty required for an antecedent or 
the propagated certainty of a consequent 
and sn is the nth Pinding slot. 

The constituent pointer can go to any other unit in memory. 



